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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a self-illuminative and outside light- 
illuminative (dually illuminative) liquid crystal display device 
provided with a translucent and reflective layer, which is made so thin 
and lightweight that it is difficult to be achieved in the case of the 
liquid crystal display device having a side light type light guide plate 
and has excellent display quality. 

SOLUTION: This liquid crystal display device has a liquid crystal 
display panel (l) provided with at least a liquid crystal cell formed by 
interposing a liquid crystal (30) between a rear side substrate and a 
visible side substrate. The rear side substrate is prepared by forming 
at least a transparent layer (14) having a refractive index lower than 
that of a transparent substrate (10) and the translucent and reflective 
layer (11) for transmitting and reflecting light on the substrate (10). 
The visible side substrate is prepared by forming a transparent 
electrode (21) on another transparent substrate (20). These substrates 
are arranged so that the electrode sides of them are made opposite to 
each other. This display device has also illuminators (5) arranged on 
one or more side faces of the panel (1) and an optical path controlling 
layer (4) having the refractive index higher than that of the layer (14) 
and a plurality of optical path changing slopes (Al) which are formed on 
the outside of the rear side substrate and each of which has 35-48° 
angle of inclination with respect to the reference plane of the rear 
side substrate. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] The tooth-back side substrate which has at least the 
transf lective reflection layer which penetrates the clear layer of a low 
refractive index, and light to a transparence substrate rather than the 
substrate, and is reflected in it, It has a lighting system on 1 or two 
or more side faces in the liquid crystal display panel which possesses 
at least the liquid crystal cell which comes to pinch liquid crystal 
while making the check-by-looking side substrate which has a transparent 
electrode in a transparence substrate counter and having arranged those 
electrode side for it. And the liquid crystal display characterized by 
coming to prepare an optical-path control layer with a refractive index 
higher than the clear layer of said low refractive index while having 
the plurality of the optical-path conversion slant face whose tilt angle 
to the base plane of the substrate is 35 - 48 degrees on the outside of 
said tooth-back side substrate. 

[Claim 2] The liquid crystal display with which the clear layer of a low 
refractive index is located between a transparence substrate and a 
transf lective reflection layer, and the transf lective reflection layer 
serves as an electrode in claim 1. 



[Claim 3] the transf lective reflection layer which has a concavo-convex 

type light-scattering side through the clear layer of a low refractive 

index in claim 1 on the transparence substrate which forms a tooth-back 

side substrate — having — and the transf lective reflection layer top - 

- a front face — the liquid crystal display which has a transparent 

electrode through a smooth transparence insulating layer. 

[Claim 4] The liquid crystal display which has a light reflex layer on 

the outside of an optical-path control layer in claims 1-3. 

[Claim 5] The liquid crystal display which is that in which a light 

reflex layer has a metal thin film at least in claim 4. 

[Claim 6] The liquid crystal display which a light reflex layer consists 

of what prepared the metal thin film in the bright film at least in 

claim 5, and it comes to paste an optical-path control layer with the 

adhesion means of a refractive index with the light reflex layer smaller 

than an optical-path control layer. 

[Claim 7] The liquid crystal display whose refractive-index difference 
of the transparence substrate which forms a tooth-back side substrate in 
claims 1-6, and the clear layer of a low refractive index is 0. 05 or 
more. 

[Claim 8] The liquid crystal display with which the transparence 
substrate of a liquid crystal cell which forms a tooth-back side 
substrate at least consists of an isotropic ingredient optically in 
claims 1-7. 

[Claim 9] The liquid crystal display with which a liquid crystal display 
panel has a polarizing plate on one side or the both sides of a liquid 
crystal cell in claims 1-8. 

[Claim 10] The liquid crystal display with which a liquid crystal 
display panel has a phase contrast plate more than one layer or two- 
layer between a liquid crystal cell and a polarizing plate in claim 9. 
[Claim 11] The liquid crystal display which consists of plurality of 
prism-like irregularity which possesses the optical-path conversion 
slant face in the condition that an optical-path control layer meets a 
lighting system, in claims 1-10. 

[Claim 12] The liquid crystal display with which the prism-like 
irregularity of an optical-path control layer consists of a crevice of a 
cross-section triangle in claim 11. 

[Claim 13] The liquid crystal display with which a prism-like crevice 
becomes the side face of the liquid crystal display panel which has 
arranged the lighting system from the continuation slot ranging from the 
end to the other end of an optical-path control layer in claim 12 in the 
direction of a ridgeline which is parallel, and which carried out **** 



dip. 

[Claim 14] The liquid crystal display whose die length of the slot a 
prism-like crevice consists of a discontinuous slot in claim 12, and is 
5 or more times of the depth. 

[Claim 15] The liquid crystal display in the condition of it having been 
parallel or having inclined in claim 14 with the side face of a liquid 
crystal display panel in which the die-length direction of the 
discontinuous slot of a prism-like crevice has arranged the lighting 
system. 

[Claim 16] The liquid crystal display which consists of the crevice or 
heights of the cross-section triangle which has the 2nd page of the 
optical-path conversion slant face where it comes to have a lighting 
system on two side faces in which a liquid crystal display panel 
counters on, and the prism-like irregularity of an optical-path control 
layer meets the lighting system in claim 11, or a cross-section square. 
[Claim 17] The liquid crystal display whose tilt angle concerned of an 
optical-path conversion slant face [ in / on claims 1-16 and / an 
optical-path control layer ] is 38 - 45 degrees. 

[Claim 18] The liquid crystal display which it comes to paste a liquid 
crystal display panel by an optical-path control layer consisting of a 
transparence sheet in claims 1-17 through the glue line of a refractive 
index higher than the clear layer of the low refractive index concerned. 
[Claim 19] The liquid crystal display with which a glue line consists of 
an adhesive layer in claim 18. 

[Claim 20] The liquid crystal display whose refractive index of an 
optical-path control layer and a glue line is [ 0.05 or more ] higher 
than the clear layer of the low refractive index concerned in claims 1- 
19. 

[Claim 21] The liquid crystal display with which it comes to arrange [ a 
lighting system ] the side face which a tooth-back side substrate forms 
in claims 1-20 rather than the side face which a check-by-looking side 
substrate forms to the projection side face of the tooth-back side 
substrate to a projection. 

[Claim 22] The liquid crystal display which comes to carry out 
arrangement maintenance on the side face of a tooth-back side substrate 
by the method which a lighting system is surrounded with the light 
source holder of a light reflex mold, and is pasted up on the edge of 
the vertical side of a tooth-back side substrate through the edge of the 
light source holder in claims 1-21. 

[Claim 23] The liquid crystal display with which it comes to form the 



circuit for liquid crystal actuation between the clear layer of a low 
refractive index, and a transf lective reflection layer in claims 1-22 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal 
display of the lighting and the mold both for outdoor daylight which is 
excellent in display grace with the easy formation of thin lightweight. 
[0002] 

[Background of the Invention] The liquid crystal display of the lighting 
and the mold both for outdoor daylight which contains transf lective 
reflection layers, such as a half mirror, has spread widely as pocket 
mold devices, such as a pocket personal computer and a cellular phone, 
etc. By this pocket mold device, in order to raise the portability 
further, lightweight-ization by a miniaturization, thin-shape-izing, etc. 
is called for strongly. However, even if it uses the side light type 
light guide plate which compares to the back light which enables a check 
by looking with lighting mode, and is excellent in thinness in the 
former, it is the actual condition that the thickness usually turns into 
thickness of 2mm or more, and thin lightweight-ization of the whole 
equipment serves as a limitation mostly. 
[0003] 

[The technical technical problem of invention] In a side light mold 
light guide plate, this invention can realize difficult thin 
lightweight [ achievement ]-ization, and makes a technical problem 
development of the liquid crystal display of the lighting and the mold 
both for outdoor daylight of good transf lective reflection layer 



possession also for display grace. 
[0004] 

[Means for Solving the Problem] The tooth-back side substrate which has 
at least the transf lective reflection layer which this invention 
penetrates the clear layer of a low refractive index, and light rather 
than the substrate to a transparence substrate, and is reflected, It has 
a lighting system on 1 or two or more side faces in the liquid crystal 
display panel which possesses at least the liquid crystal cell which 
comes to pinch liquid crystal while making the check-by-looking side 
substrate which has a transparent electrode in a transparence substrate 
counter and having arranged those electrode side for it. And while 
having the plurality of the optical-path conversion slant face whose 
tilt angle to the base plane of the substrate is 35 - 48 degrees on the 
outside of said tooth-back side substrate, the liquid crystal display 
characterized by coming to prepare an optical-path control layer with a 
refractive index higher than the clear layer of said low refractive 
index is offered. 
[0005] 

[Effect of the Invention] According to this invention, a back light 
device can be formed in the optical-path control layer which is 
excellent in side-face arrangement and the thinness of a lighting system. 
Transmitting efficiently the incident light from a liquid crystal cell 
substrate and the lighting system especially arranged on the panel side 
face using the tooth-back side substrate in the direction of a side face 
of opposite Through the optical-path control layer of arrangement, 
optical-path conversion is carried out efficiently and the transmission 
light can be used for the liquid crystal display in lighting mode at the 
check-by-looking side of a liquid crystal display panel at a tooth-back 
side. Moreover, the liquid crystal display of the lighting and the mold 
both for outdoor daylight which can also attain the liquid crystal 
display in outdoor daylight mode through a transf lective reflection 
layer, is excellent in thinness and lightweight nature, is bright and is 
excellent in display grace can be obtained. 

[0006] The above is because the clear layer of the low refractive index 
prepared in the tooth-back side substrate, the optical-path control 
layer of a slant-face reflective type, and the transf lective reflection 
layer were used. That is, the incident light from a panel side face can 
be efficiently transmitted in the direction of a side face of opposite 
by the locked-in effect by the total reflection based on the clear layer 
of a low refractive index, the homogeneity of the brightness in the 
whole screen improves, and good display grace is attained. If there is 



no clear layer of a low refractive index, it will be deficient in the 
transmission efficiency to back, and, as for a screen will serve 

as a display to which it is hard to try to become dark from a lighting 
system. 

[0007] On the other hand, the incident light thru/or its transmission 
light from a side face is reflected through the optical-path conversion 
slant face by the optical-path control layer, directivity can improve 
optical-path conversion, and thin shape-ization can also be attained. 
Said directive achievement is difficult in the scatter reflection method 
through a split face etc. Moreover, by having combined the optical-path 
control layer and the liquid crystal display panel, achievement can 
consider as a difficult very thin light emission gunner stage with the 
conventional side light type light guide plate. Incidentally 200 
micrometers or less also of formation of an optical-path control layer 
100 micrometers or less are also possible above all. 
[0008] On the other hand, the liquid crystal display which makes the 
transmission and reflection factor balance and is excellent in 
brightness in both lighting mode and outdoor daylight mode with the 
activity of a transf lective reflection layer can be attained. 
[0009] 

[Embodiment of the Invention] The tooth-back side substrate which has at 
least the transf lective reflection layer which the liquid crystal 
display by this invention penetrates the clear layer of a low refractive 
index, and light rather than the substrate to a transparence substrate, 
and is reflected, It has a lighting system on 1 or two or more side 
faces in the liquid crystal display panel which possesses at least the 
liquid crystal cell which comes to pinch liquid crystal while making the 
check-by-looking side substrate which has a transparent electrode in a 
transparence substrate counter and having arranged those electrode side 
for it. And while having the plurality of the optical-path conversion 
slant face whose tilt angle to the base plane of the substrate is 35 - 
48 degrees on the outside of said tooth-back side substrate, it comes to 
prepare an optical-path control layer with a refractive index higher 
than the clear layer of said low refractive index. 

[0010] The example of the above mentioned liquid crystal display was 
shown in drawing 1 and drawing 2 . 1 is a liquid crystal display panel, 
4 is an optical-path control layer, Al is an optical-path conversion 
slant face, 10 is a transparence substrate by the side of a tooth back, 
and, also as for 11 and lib serving as an electrode, for a certain 
transf lective reflection layer, the transparence substrate by the side 
of the clear layer of a low refractive index and a check by looking of 



20 of 14, and 21, liquid crystal, and 5 and 52 are [ a transparent 
electrode and 30 ] lighting systems. In addition, for the orientation 
film, and 15 and 25, as for a phase contrast plate and 23, a polarizing 
plate, and 16 and 26 are [ 12 and 22 / a light filter and 6 ] light 
reflex layers. 

[0011] The tooth-back side substrate which has at least the 
transf lective reflection layer 11 which penetrates the clear layer 14 
and light of a low refractive index to the transparence substrate 10 
rather than the substrate, and is reflected in it like the example of 
drawing as a liquid crystal display panel 1 (10), The liquid crystal 
cell which comes to pinch liquid crystal 30 while making the check-by- 
looking side substrate (20) which has a transparent electrode 21 in the 
transparence substrate 20 counter and having arranged those electrode 11 
and 21 side for it is provided at least. The proper thing which carries 
out outgoing radiation of the incident light from the tooth-back side 
which has arranged the optical-path control layer 4 from the check-by- 
looking side of another side as a display light through control by 
liquid crystal etc. can be used, and there is especially no definition 
about the class. In addition, 31 in drawing is a sealant for enclosing 
liquid crystal 30 among the transparence substrates 10 and 20. 
[0012] As an example of the liquid crystal cell incidentally described 
above, the thing of the twist system like TN liquid crystal cell, a STN 
liquid crystal cell, a vertical orientation eel and a HAN eel, and an 
0CB eel, a non-twisting system, a guest host system, or a ferroelectric 
liquid crystal system, the thing using optical diffusion, etc. may be 
raised based on the orientation gestalt of liquid crystal, and an active 
matrix, the passive matrix method of the actuation method of liquid 
crystal, etc. may be proper. 

[0013] A transparence substrate is used for the eel substrate by the 
side of a tooth back and a check by looking in order to enable 
transparency of the illumination light or display light. As for the 
transparence substrate, what consists of an isotropic ingredient 
optically is more desirable than the point of being able to form with 
proper ingredients, such as glass and resin, controlling a birefringence 
as much as possible above all, and reducing optical loss etc. Moreover, 
what is excellent in transparent and colorless nature like the alkali- 
free-glass plate to a blue glass plate is more desirable than points, 
such as brightness and improvement in display grace, and a resin 
substrate is still more desirable than points, such as lightweight 
nature. 

[0014] As shown in drawing 1 as a polygonal-line arrow head beta by 



preparing as a layer with a refractive index lower than the transparence 
substrate which forms the tooth-back side substrate, the clear layer of 
the low refractive index prepared in a tooth-back side substrate In case 
the incident light from a lighting system 5 is transmitted in the 
interior of the tooth-back side substrate 10, carry out total reflection 
of the transmission light through the refractive-index difference of a 
substrate 10 and a clear layer 14, and it shuts up efficiently in a 
tooth-back side substrate. This transmits said transmission light to the 
side-face side (back) of opposite efficiently, and transmission light is 
supplied with sufficient uniformity also to the optical-path conversion 
slant face Al of the optical-path control layer 4 in a location distant 
from a lighting system. As shown as a polygonal-line arrow head alpha 
through the echo by the slant face, optical-path conversion is carried 
out and it aims at the homogeneous improvement in the brightness in the 
whole display screen. 

[0015] Moreover, prevention of the aforementioned transmission light 
carrying out incidence of the clear layer of the above mentioned low 
refractive index to a liquid crystal layer, it receiving a birefringence 
and dispersion, and preventing and a display becoming dark and a display 
near the lighting system ghost-izing transmission light decreasing or 
ununiformity-izing by a transmission condition changing selectively, in 
back by that cause, and reducing display grace etc. carries out as the 
object. When the light filter etc. has furthermore been arranged, also 
let it be the object to prevent the rapid attenuation by the 
transmission absorption of light by it, and to avoid reduction of 
transmission light. At that to which the incident light from a lighting 
system is transmitted in the inside of a liquid crystal layer, 
transmission light is scattered about in a liquid crystal layer, it will 
be in an uneven transmission condition, ununiformity-izing and the ghost 
of outgoing radiation light are produced, and a display image does not 
see, but they are **** and a cone. 

[0016] The clear layer of a low refractive index can be formed by the 
method with proper vacuum deposition method, spin coat method, etc. 
using the proper ingredient like the low refractive-index dielectric of 
for example, an inorganic system with a refractive index lower than the 
transparence substrate which forms a tooth-back side substrate, or an 
organic system, and there is especially no definition about the 
ingredient and formation approach. The refractive-index difference of a 
clear layer and a transparence substrate is so advantageous that it is 
large, and it is [ 0. 05 or more ] more desirable than points, such as 
transmission efficiency to the back by the above mentioned total 



reflection, that it is especially 0.1-0.4 above all. With the 
refractive-index difference of this extent, the display grace by outdoor 
daylight mode is hardly influenced. When the refractive-index difference 
concerned is incidentally 0. 1, the reflection factor of the outdoor 
daylight in the interface is 0. 1% or less, and lowering of the 
brightness by the reflection loss or contrast is very small. 
[0017] Although the arrangement location of the clear layer of a low 
refractive index can be determined suitably, it is more desirable than 
points, such as encroachment prevention to the above mentioned locked-in 
effect and above mentioned liquid crystal layer of transmission light, 
like the example of drawing that you make it located between the 
transparence substrate 10 and a transf lective reflection layer 11. 
Moreover, when arranging a light filter between the transparence 
substrate 10 and a transf lective reflection layer 11, it is more 
desirable than the point of preventing the transmission absorption-of- 
light loss by the light filter that you make it located in a substrate 
10 side rather than the light filter. Therefore, the clear layer 14 of a 
low refractive index is usually formed in the tooth-back side substrate 
10 directly. In that case, it is so advantageous to dispersion 
prevention of transmission light that a clear layer is therefore so 
smooth that the attachment side of the clear layer in a substrate is 
smooth, and desirable, and more desirable than the point of the effect 
prevention to display light. In addition, as for a light filter 23, in 
usually, it is more desirable than the aforementioned point like the 
example of drawing 1 that you make it located in the check-by-looking 
side substrate 20 side. 

[0018] The thickness of the clear layer of a low refractive index is so 
more advantageous that it is thicker than the point of maintenance of 
the total reflection effectiveness than it may fade in the locked-in 
effect which is an undulatory stain and was described above by the 
phenomenon, if too thin. Although the thickness can be determined more 
suitably than points, such as the total reflection effectiveness, 
generally receive the light with a wavelength of 380-780nm. From points, 
such as the total reflection effectiveness over light with a wavelength 
[ by the side of short wavelength ] of 380nm, especially It is desirable 
that it is the thickness more than one wave (380nm) especially more than 
1/2 wave (190nm) above all based on the optical path length computed by 
refractive-index x thickness more than quarter-wave length (95nm), and 
it is desirable that it is the thickness of 600 morenm or more. 
[0019] About the thickness of the eel substrates 10 and 20 by the side 
of a tooth back and a check by looking, there is especially no 



definition and it can be suitably determined according to the enclosure 
reinforcement of liquid crystal etc. Especially generally 50 micrometers 
- 2mm is cost by the thickness of 100 micrometers - 1mm above all 10 
micrometers - 5mm from optical transmission effectiveness and points, 
such as balance of thin lightweight nature. It is so advantageous that a 
cross sectional area is larger than points, such as incidence 
effectiveness and transmission efficiency, when using a tooth-back side 
substrate as a transmission substrate of the incident light from a 
lighting system, as especially described above, therefore it is so 
desirable that it is thick. On the other hand, the check-by-looking side 
substrate is so advantageous that it is thinner than the point of the 
formation of thin lightweight. Therefore, the thickness of the 
transparence substrate by the side of a tooth back and a check by 
looking may be the same, and may be different. In addition, a 
transparence substrate may be a same thickness plate and thickness may 
be selectively different like a cross-section wedge for the purpose of 
improvement in the incidence effectiveness of the transmission light to 
the optical-path conversion slant face according [ especially a tooth- 
back side substrate ] to dip arrangement of an optical-path control 
layer. 

[0020] Moreover, the transparence substrate by the side of a tooth back 
and a check by looking may have a the same flat-surface dimension, and 
may be different. When using a tooth-back side substrate as a 
transmission substrate of the incident light from a lighting system, in 
the side face of the side which arranges lighting systems 5 and 52 at 
least, it is more desirable than points, such as incidence effectiveness 
in the case of having arranged the lighting system on the projection 
side face, like the example of drawing that it is in the condition that 
the side face which the tooth-back side substrate 10 forms rather than 
the side face which the check-by-looking side substrate 20 forms 
projects. 

[0021] Thereby, a transf lective reflection layer can realize the thing 
of lighting and the mold both for outdoor daylight for the purpose of 
making the back light light at the time of lighting mode penetrate, and 
reflecting incidence outdoor daylight at the time of outdoor daylight 
mode. Like the reflecting layer which prepared a half mirror and opening, 
a transf lective reflection layer can penetrate light and can form it as 
a proper layer to reflect. The metal layer which prepared the metal thin 
film and opening like a half mirror above all is more desirable than 
points, such as functional maintenance nature within a liquid crystal 
cell. 



[0022] The balance of the brightness of the back light light at the time 
of lighting mode and the brightness at the time of outdoor daylight mode 
etc. can determine suitably the rate of the transmission and the 
reflection factor of light in a transf lective reflection layer. 
Generally based on permeability, it may be 25 - 75% especially 15 to 85% 
above all 5 to 95%. By the half mirror method incidentally described 
above, the rate of the permeability and reflection factor of light is 
changeable by controlling the pulse duty factor of the opening by the 
opening method by controlling the thickness. 

[0023] In addition, when forming by the opening method which described 
the transf lective reflection layer above, it is more desirable than the 
point that the thing of the pixel size in a liquid crystal cell which 
you make opening of 25 - 75% of magnitude correspond to arrangement of a 
pixel as much as possible, and is made to be distributed raises the 
homogeneity of the brightness in the display screen especially 15 to 85% 
above all 5 to 95%. The transf lective reflection layer which has opening 
can be formed by the method with proper punching method, etching method, 
method vapor-deposited through the mask which prepared predetermined 
opening. 

[0024] As for a transf lective reflection layer, it is desirable to be 
formed so that scatter reflection of the incidence outdoor daylight may 
be carried out to the point twist of the improvement in utilization 
effectiveness of outdoor daylight on a concavo-convex front face. When a 
transf lective reflection layer consists of a thick film like a metallic 
foil, a concavo-convex formula light-scattering side can be formed also 
by the approach of processing the front face by surface roughening 
methods, such as buff processing, for example. 

[0025] The transf lective reflection layer in which is made to carry out 
scatter reflection of the incidence outdoor daylight with the method 
which forms the thin film which the irregularity reflected on the other 
hand by making the front face of for example, a transparence substrate 
into a concavo-convex formula light-scattering side in the case of the 
transf lective reflection layer which consists of a thin film by a vacuum 
evaporationo method etc. , and it deals can be formed, the point of 
maintaining the smooth nature of the above-mentioned low refractive- 
index clear layer in that case — a front face — it is desirable to 
prepare a low refractive-index clear layer using a smooth transparence 
substrate, and to prepare the layer of surface irregularity structure on 
it. 

[0026] In the case of the above mentioned latter method, since the table 
rear face of a transf lective reflection layer turns into a dispersion 



reflector, there is an advantage in which display grace is raised and it 
deals. That is, when the transmission light inside a substrate reaches a 
transf lective reflection layer in lighting mode, scatter reflection is 
carried out with the rear face, and a transmission distance becomes 
short. Moreover, the transmission light which penetrated the 
transf lective reflection layer is also confined in the interior of a 
check-by-looking side substrate, outgoing radiation prevention is 
carried out or outgoing radiation prevention of the most is carried out 
under the effect of absorption, phase contrast generating, etc. by the 
liquid crystal layer, a light filter layer, etc. 

[0027] It can control that transmission light decreases rapidly by 
absorption by the transf lective reflection layer or the actuation 
circuit the aforementioned result. Moreover, it can control that a 
display becomes dark by the reduction of transmission light and 
generating of heterogeneity by the partial change based on the 
birefringence and light scattering of a liquid crystal layer based on 
transparency of a transf lective reflection layer, and that the ghost 
phenomenon in which a display in the part near a light source side 
influences behind occurs. The same is said of the case of the 
transf lective reflection layer of an opening type. 

[0028] Although a transf lective reflection layer is prepared as what 
serves as the electrode which forms the circuit for liquid crystal 
actuation, it is made. Drawing 1 shows the example. Moreover, with a 
transf lective reflection layer, although the transparent electrode which 
forms the circuit for liquid crystal actuation as a thing of another 
object is prepared, it can do. Drawing 2 shows the example. The example 
at the time of using the transparence substrate 10 which has the 
concavo-convex type light-scattering side described [ especially ] above 
by drawing 2 is shown, in this case, the front face [ be / that a 
transparent electrode does not irregularity-ize / desirable / top / 
transf lective reflection layer lib ] aiming at leveling — smooth 
transparence insulating-layer 11c is prepared, and lid of transparent 
electrodes is formed on it. The transparence insulating layer can be 
formed by the method with the proper coating layer of for example, 
transparence resin etc. Moreover, a liquid crystal display can also be 
formed as what prepared the circuit for liquid crystal actuation between 
the clear layer of a low refractive index, and the transf lective 
reflection layer. 

[0029] The transparence substrate by the side of a check by looking and 
the transparent electrode prepared in the transparence substrate by the 
side of a tooth back if needed can be formed with the proper ingredient 



according to the former, such as ITO. It can prepare more than two-layer 
[ of proper stratum functionale, such as orientation film which consists 
of rubbing processing film for carrying out orientation of the liquid 
crystal if needed on the occasion of formation of a liquid crystal cell 
etc., and a light filter for color display, / one layer or two-layer ]. 
In addition, like the example of drawing, the orientation film 12 and 22 
is usually formed on electrodes 11, lib, and 21, and a light filter 23 
is usually formed between the transparence substrate in one side of the 
eel substrates 10 and 20, and an electrode. In addition, in the example 
of drawing, the light filter 23 is formed in the check-by-looking side 
substrate 20. 

[0030] A liquid crystal display panel may add more than two-layer [ of 
proper optical layers, such as polarizing plates 15 and 25, the phase 
contrast plates 16 and 26, and an optical diffusion layer, / one layer 
or two-layer ] to a liquid crystal cell if needed like the example of 
drawing 1 and drawing 2 . A phase contrast plate aims [ a polarizing 
plate ] at improvement in the display grace by compensation of the phase 
contrast by the birefringence of liquid crystal etc. for the purpose of 
the achievement using the linearly polarized light of a display. 
Moreover, an optical diffusion layer can arrange one layer or more than 
two-layer in the proper location between the optical-path control layer 
4 and the polarizing plate 25 by the side of a check by looking for the 
purpose of buildup of the amount of incident light to the optical-path 
control layer by diffusion of equalization of the brightness by leveling 
of bright-line-like luminescence through the optical-path conversion 
slant face of amplification of a display rectangle, or an optical-path 
control layer by diffusion of display light, and the transmission light 
in a liquid crystal display panel etc. 

[0031] A proper thing can be used as the aforementioned polarizing plate, 
and there is especially no definition. What has the degree of 
polarization higher than the point of obtaining the display of the good 
contrast ratio by the incidence of the advanced linearly polarized light 
etc. like what prepared transparent protection layer in the absorption 
mold polarization film which consists of what dichroism matter, such as 
iodine and dichromatic dye, was made to stick to the hydrophilic high 
polymer film like for example, a polyvinyl alcohol system film, a 
partial formal-ized polyvinyl alcohol system film, and an ethylene- 
vinylacetate copolymer system partial saponification film, and was 
extended, or its one side or both sides can use preferably. 
[0032] What is excellent in transparency, a mechanical strength and 
thermal stability, moisture electric shielding nature, etc. is 



preferably used for formation of said transparent protection layer. As 
the example, acetate system resin, polyester system resin, polyether 
sulphone system resin and polycarbonate system resin, Polyamide system 
resin, polyimide system resin, polyolefine system resin and acrylic 
resin, The resin of heat-curing molds, such as polyether system resin, a 
polyvinyl chloride, a polymer like styrene resin or norbornene system 
resin or acrylic and an urethane system, an acrylic urethane system, and 
an epoxy system, a silicone system, thru/or an ultraviolet curing mold 
etc. is raised. 

[0033] Although transparent protection layer considered as the film, 
spreading methods, such as an adhesion method and polymer liquid, etc. 
can give it. Therefore, the formation technique of this transparent 
protection layer is also applicable to the above-mentioned formation of 
a transparence insulating layer. 

[0034] The polarizing plate to be used, especially the polarizing plate 
by the side of a check by looking may perform non-glare processing and 
acid-resisting processing for the purpose of prevention of the check-by- 
looking inhibition by the surface echo of outdoor daylight. Non-glare 
processing can be performed by carrying out detailed irregularity 
structuring of the front face by various methods, such as a coating 
method of the resin which blended the combination methods of a 
transparence particle and transparence particles, such as surface 
roughening methods, such as a sandblasting method and an embossing 
method, and a silica, and acid-resisting processing can be performed by 
the method which forms the vacuum evaporationo film of coherence. 
[0035] Moreover, non-glare processing and acid-resisting processing can 
be performed by the adhesion method of the film which gave 
aforementioned surface detailed irregularity structure and the 
aforementioned interference film etc. In addition, like the example of 
drawing, a polarizing plate can also be prepared in the both sides of a 
liquid crystal cell, and can also be prepared only in one side of a 
liquid crystal cell. Moreover, the above mentioned surface detailed 
irregularity structuring technique can be applied when making the front 
face of the above-mentioned transf lective reflection layer or/and a 
transparence substrate into a concavo-convex formula light-scattering 
side. 

[0036] What has the proper thing which, on the other hand, supported the 
oriented films and the orientation layers of those of a proper liquid 
crystal polymer, such as the birefringence film and nematic system which 
come to carry out drawing processing of the film which consists of 
proper polymers, such as what was illustrated by the aforementioned 



transparent protection layer even if considered as the phase contrast 
plate, by the method with proper one shaft, two shafts, etc. , and a 
discotheque system, with the transparence base material can be used. You 
may be what controlled the refractive index of the thickness direction 
under the operation of the heating shrinkage force of a heat shrink 
nature film. 

[0037] Usually, like the example of drawing, the phase contrast plates 
16 and 26 for compensation are arranged if needed between the polarizing 
plates 15 and 25 by the side of a check by looking or/and a tooth back, 
and a liquid crystal cell, and can use a proper thing for the phase 
contrast plate according to a wavelength region etc. Moreover, more than 
two-layer can also be superimposed and used for a phase contrast plate 
for the purpose of control of optical properties, such as phase contrast. 
[0038] Moreover, it can prepare by the proper method by a coating layer, 
a diffusion sheet, etc. which have the surface detailed irregularity 
structure which applied to the aforementioned non-glare layer 
correspondingly also about the optical diffusion layer. An optical 
diffusion layer can also be formed as a layer which serves as adhesion 
of a polarizing plate and a phase contrast plate as an adhesive layer of 
transparence particle combination, and, thereby, can also attain thin 
shape-ization. The binder which makes a base polymer proper polymers, 
such as a rubber system, acrylic, a vinyl alkyl ether system and a 
silicone system, a polyester system and a polyurethane system, a 
polyether system, and a polyamide system, a styrene system, can be used 
for formation of the adhesive layer. 

[0039] What is excellent in transparency, weatherability, thermal 
resistance, etc. is preferably used like the acrylic binder which makes 
a base polymer the polymer which makes a subject the alkyl ester of an 
acrylic acid thru/or a methacrylic acid above all. moreover, proper 
things, such as an organic system particle which the conductive thing 
which consists of the silica whose mean diameter is 0. 5-20 micrometers, 
for example, an alumina, a titania and a zirconia, tin oxide and indium 
oxide, cadmium oxide, antimony oxide, etc. as the aforementioned 
transparence particle which has blended with the adhesive layer also 
becomes from the polymer for which a bridge is not constructed [ a 
certain inorganic system particle, bridge formation, or ], — one sort - 
- or two sorts can be used. This transparence particle can be used for 
the above-mentioned non-glare processing etc. 

[0040] The lighting system arranged on the side face of a liquid crystal 
display panel aims at carrying out incidence of the light used as 
illumination light of a liquid crystal display from the side face of a 



liquid crystal display panel. Thin lightweight-ization of a liquid 
crystal display can be attained in combination with the optical-path 
control layer which this arranges to a back-in-panels side. It is the 
method arranged to the side face of the tooth-back side substrate made 
to project rather than the side face which the side face of a tooth-back 
side substrate, especially a check-by-looking side substrate form from 
the point of preventing the incidence to the liquid crystal layer of the 
incident light from a lighting system like the example of drawing which 
described above the desirable arrangement method of a lighting system. 
[0041] the array object which could use the thing proper as a lighting 
system, for example, (cold, heat) arranged the point light source and it 
of a linear light source, light emitting diode, etc. of a cathode-ray 
tube etc. a line, in the shape of a field, etc. or the point light 
source, and a line — a light guide plate — combining — the incident 
light from the point light source — a line — the lighting system 
changed into the linear light source through the light guide plate can 
use preferably. 

[0042] Lighting systems 5 and 52 can be arranged like drawing 1 and the 
example of 2 on 1 or two or more side faces in a liquid crystal display 
panel. When arranging a lighting system on two or more side faces, two 
or more of the side faces may be the combination of the side face which 
counters like the example of drawing 2 , may be the combination of the 
side face which crosses in all directions, and may be the combination of 
three or more side faces which used them together. 

[0043] A lighting system enables a check by looking with the lighting 
mode by the burning. Since there is no need for burning when checking by 
looking in the outdoor daylight mode by outdoor daylight in lighting and 
the mold both for outdoor daylight, its burning and putting out lights 
shall be changed. Arbitrary methods can be taken to the change method, 
and all of the conventional method can be taken. In addition, a lighting 
system may be the thing of the unique luminescence type which can change 
the luminescent color, and unique luminescence of it shall be carried 
out through a lighting system of a different kind, and it shall deal in 
it. 

[0044] In order to lead divergence light to the side face of a liquid 
crystal display panel to lighting systems 5 and 52 if needed like the 
example of drawing, it can also consider as the combination object which 
has arranged proper auxiliary means, such as the light source holder 51 
which surrounds it. As a light source holder, a lighting-system side can 
use at least the proper reflective sheet which reflects light like the 
resin sheet which attached the metal thin film of a high reflection 



factor, for example, a white sheet, a metallic foil, resin mold goods, 
etc. A light source holder can also be used as a maintenance means which 
serves as envelopment of a lighting system by the method which pastes up 
the edge on the edge of the vertical side of the eel substrate of a 
liquid crystal display panel, especially a tooth-back side substrate. 
[0045] An optical-path control layer is arranged on the outside of the 
tooth-back side substrate 10 of the liquid crystal display panel 1 for 
the purpose of carrying out optical-path conversion and using for the 
check-by-looking side of the panel concerned the incident light thru/or 
its transmission light from the lighting system 5 arranged on the side 
face of the liquid crystal display panel 1 as the arrow head alpha 
showed to drawing 1 as illumination light (display light) through the 
optical-path conversion slant face Al. 

[0046] From the aforementioned object, the optical-path control layer 4 
shall have the optical-path conversion slant face Al whose tilt angle to 
the base plane (virtual level surface) of a tooth-back side substrate is 
35 - 48 degrees, in order to reflect the incident light from lighting 
systems 5 and 52 and to carry out optical-path conversion in the 
predetermined direction like drawing 1 and the example of 2. Moreover, 
an optical-path control layer shall have the plurality of said optical- 
path conversion slant face for the purpose of thin-shape-izing. 
Furthermore, an optical-path control layer is formed as a layer with a 
refractive index higher than the clear layer of the low refractive index 
prepared in the tooth-back side substrate. If the refractive index of an 
optical-path control layer is lower than that of the clear layer 
concerned, the incident light thru/or its transmission light from a 
lighting system will be easy to be shut up in a tooth-back side 
substrate, the incidence to an optical-path control layer will be 
checked, and it will be hard coming to use as a display light. 
[0047] An optical-path control layer can be formed as a thing of a 
proper gestalt except for the point of having the plurality of the above 
mentioned predetermined optical-path conversion slant face. The optical- 
path control layer which has the plurality possessing the optical-path 
conversion slant face Al which meets, the side face, i. e. , the incidence 
side face, which has arranged the lighting system, of the light-emission 
gunner stage A, especially the optical-path control layer which has the 
plurality possessing the optical-path conversion slant face Al which 
consists of prism-like unevenness of the light-emission gunner stage A 
are more desirable than the point of obtaining the display light which 
is excellent in the directivity to the direction of a transverse plane 
through optical-path conversion etc. 



[0048] The example of the light emission gunner stage which has the 
above mentioned optical-path conversion slant-face thru/or prism-like 
unevenness was shown in drawing 3 (a) - (e). The (a) The light emission 
gunner stage A consists of a thing of a cross-section triangle in - (c), 
and it consists of a thing of a cross-section square in (d) and (e). 
Moreover, at (a), it has the optical-path conversion slant face Al of 
the 2nd page by the isosceles triangle, and has the light emission 
gunner stage A which has the steep incline A2 with the larger tilt angle 
to the optical-path conversion slant face Al and a base plane than a 
slant face Al by (b) . 

[0049] At (c), the light emission gunner stage A which makes a unit the 
optical-path conversion slant face Al and the gentle slope A2 where the 
tilt angle to a base plane is small consists of what was formed all over 
optical-path control-layer one side by the contiguity successive state, 
and it has the light emission gunner stage A which consists of a crevice 
(slot) the light emission gunner stage A which consists of heights 
(projection) by (e) by (d). 

[0050] therefore, the heights or the crevice where a light emission 
gunner stage consists of an equilateral side thru/or a slant face of the 
same tilt angle like said example carried out — even if — the heights 
or the crevice which consists of a slant face from which it can form and 
an optical-path conversion slant face, a steep incline or a gentle slope 
thru/or a tilt angle are different — even if — it can form and the 
slant-face gestalt can be suitably determined according to the number 
and location of an incidence side face. Being formed as a light emission 
gunner stage which consists of a crevice rather than heights is hard to 
get damaged and has a slant face more advantageous than the point of 
maintenance of the slant-face function by improvement in abrasion-proof 
nature etc. 

[0051] Like the example of drawing, an optical-path control layer more 
desirable than the point of attaining properties to the above-mentioned 
direction of a transverse plane, such as directivity, etc. meets an 
incidence side face, and has the optical-path conversion slant face Al 
whose tilt angle to a base plane is 35 - 48 degrees. Therefore, when a 
lighting system is arranged on two or more side faces of a liquid 
crystal display panel and it has two or more incidence side faces, what 
was made into the optical-path control layer which has the optical-path 
conversion slant face Al corresponding to the number and location is 
used preferably. 

[0052] In arranging lighting systems 5 and 52 on two side faces in which 
the liquid crystal display panel 1 incidentally counters like the 



example of drawing 2 The optical-path conversion slant face Al of the 
2nd page by the light emission gunner stage A which consists of a cross- 
section isosceles triangle like drawing 3 (a), The optical-path control 
layer 4 which has the optical-path conversion slant face Al of the 2nd 
page by the light emission gunner stage A which consists of a cross- 
section trapezoid like drawing 3 (d) and (e) in the condition that the 
ridgeline serves as a direction along an incidence side face is used 
preferably. 

[0053] Moreover, when arranging a lighting system on two side faces 
which adjoin by every direction of a liquid crystal display panel, the 
optical-path control layer which has the optical-path conversion slant 
face Al in the condition of meeting the both directions where a 
ridgeline is in every direction corresponding to the side face is used 
preferably. When arranging a lighting system on three or more side faces 
which furthermore contain opposite and every direction, the optical-path 
control layer which has the optical-path conversion slant face Al which 
consists of the aforementioned combination is used preferably. 
[0054] The above mentioned optical-path conversion slant face Al carries 
out the role which carries out optical-path conversion and which 
reflects in the field Al the light which carries out incidence among the 
incident light from the incidence side face through a lighting system 
thru/or its transmission light, and is supplied to the check-by-looking 
side of a liquid crystal display panel. In that case, by making the tilt 
angle to the base plane of the optical-path conversion slant face Al 
into 35 - 48 degrees, as illustrated by the broken line arrow head alpha 
to drawing 1 , the display light which improves [ perpendicularity ] 
side-face incident light thru/or its transmission light optical-path 
conversion to a base plane, and is excellent in the directivity to a 
transverse plane can be obtained efficiently. 

[0055] If the optical path of the reflected light is larger than the 
direction of a transverse plane, and the tilt angle of an optical-path 
conversion slant face shifts, becomes deficient in the brightness of the 
direction of a transverse plane that it is hard to use effectively for a 
display and exceeds 48 degrees at less than 35 degrees, it will separate 
from the conditions to which total reflection of side-face incident 
light thru/or its transmission light is carried out, the leakage light 
from an optical-path conversion slant face will increase, and it will 
become scarce at the efficiency for light utilization of side-face 
incident light. 

[0056] In consideration of the total reflection conditions based on 
refraction by the Snell* s law of light with which the desirable tilt 



angle of the optical-path conversion slant face Al is transmitted in the 
inside of a liquid crystal display panel from the points of excelling in 
the directivity to a transverse plane, such as optical-path conversion 
and control of leakage light, etc. , it is 40 - 44 degrees above all 38 
to 45 degrees. Incidence will be carried out to an optical-path 
conversion slant face, side-face incident light being transmitted [ the 
general total reflection conditions of a glass plate are about 42 
degrees, therefore ] in that case, incidentally, after having been 
together put by the range of **42 degrees. 

[0057] As mentioned above, drawing 4 is prepared for the purpose of 
thin-shape-izing of an optical-path control layer, and, as for the light 
emission gunner stage A possessing the optical-path conversion slant 
face Al, plurality is prepared in 5 like instantiation. In that case, it 
is more desirable than the point of reflecting the incident light from 
an incidence side face back, transmitting to a pair opposite side side 
side efficiently, and making homogeneity emitting light as much as 
possible all over a liquid crystal display that the tilt angle to a base 
plane takes above all for the structure containing flat side A3 whose 
gentle slope A2 thru/or tilt angle concerned of 3 or less times is zero 
abbreviation especially 5 or less times 10 or less degrees. Therefore, 
in especially the light emission gunner stage A that contains the steep 
incline A2 of instantiation in drawing 3 (b), it is desirable to make 
width of face of flat side A3 into the structure which can make the 
include angle of the steep incline large as 60 degrees or more above all 
50 degrees or more 35 degrees or more. 

[0058] Although it is prepared so that the incidence side face of the 
liquid crystal display panel 1 to which, as for the light emission 
gunner stage A, the ridgeline has arranged the lighting system 5 like 
instantiation to drawing 4 and 5 may be met in the state of parallel or 
dip, the light emission gunner stage A carries out rear-spring-supporter 
continuation from the end of an optical-path control layer like drawing 
4 in that case at the other end, and you may be formed, and it may be 
formed intermittently and discontinuously like drawing 5 . When forming 
discontinuously, it is desirable to make into 5 or more times of the 
depth or height lay length along the incidence side face of the 
irregularity which consists of the slot or projection from points, such 
as incidence effectiveness, optical-path conversion efficiency, etc. of 
transmission light, and it is more desirable than the point of the 
formation of homogeneity luminescence of the panel screen to set 
especially 500 micrometers or less of 10-480 micrometers of said die 
length to 50-450 micrometers above all. In addition, the transf lective 



reflection layer is omitted in drawing 4 and 5. 

[0059] There is especially no definition about the pitch of the optical- 
path conversion slant face Al through the cross-section configuration of 
the light emission gunner stage A, or it. From the optical-path 
conversion slant face Al serving as a brightness determinant in lighting 
mode, according to the homogeneity of luminescence in the panel screen 
etc. , it can determine suitably, and the optical-path conversion 
quantity of light can be controlled by the distribution density, 
therefore, the slant face A — you may be a configuration with the tilt 
angle of 1 and 2 fixed all over an optical-path control layer etc. , and 
****** ma y enlarge the light emission gunner stage A from an incidence 
side face like instantiation at drawing 6 for the purpose of coping with 
attenuation of the transmission light by the absorption loss or previous 
optical-path conversion, and attaining equalization of luminescence of 
the panel screen. 

[0060] Moreover, it should also consider as the light emission gunner 
stage A of constant pitch like instantiation at drawing 6 , ****** 
should narrow the pitch more nearly gradually from the incidence side 
face like instantiation at drawing 7 , and distribution density of the 
light emission gunner stage A should be made [ many ]. Furthermore, 
equalization of luminescence in the panel screen can also be attained in 
a random pitch. 

[0061] in addition — making irregular the magnitude of the irregularity, 
a configuration and distribution density, the direction of a ridgeline, 
etc. in the case of the irregularity which the light emission gunner 
stage A becomes from a discontinuous slot or a discontinuous projection 
**** — the irregular **** — regular equalization of luminescence [ in 
/ it is, and it carries out, and uniform irregularity is arranged at 
random, and / the panel screen ] can also be attained. Therefore, 
equalization of luminescence by the panel screen can be attained with 
the application of a proper method in the light emission gunner stage A 
like the above mentioned example. In addition, in drawing 6 and 7, the 
direction of an arrow head is the transmission direction of the incident 
light from an incidence side face. 

[0062] Since it is the functional division of substantial illumination- 
light formation, an optical-path conversion slant face has the case 
depended on optical-path conversion of side-face incident light as 
mentioned above where the lighting at the time of burning serves as a 
non-dense, and serves as an unnatural display, when the spacing is too 
large. As for especially the pitch of the optical-path conversion slant 
face Al, it is more desirable than the point of the prevention that 50 



micrometers - 0. 5mm costs 20 micrometers - 1mm above all 2mm or less. 
[0063] The illumination light which, on the other hand, minded two or 
more optical-path conversion slant faces, especially the optical-path 
conversion slant face which continued in the direction of an incidence 
side face may interfere with the pixel of a liquid crystal cell, and may 
produce moire. Although prevention of moire can be performed by pitch 
accommodation of an optical-path conversion slant face, there is range 
desirable as mentioned above in the pitch. Therefore, a solution in case 
moire arises in the aforementioned desirable pitch range poses a problem. 
[0064] In the aforementioned case, the method which forms a concavo- 
convex ridgeline in the condition of inclining to an incidence side face, 
and prevents moire so that an optical-path conversion slant face can 
arrange in the state of a crossover to a pixel is desirable. In that 
case, if the tilt angle to an incidence side face is too large, since a 
deflection will be produced in the echo through an optical-path 
conversion slant face, a big bias will occur towards optical-path 
conversion and it will be easy to become the cause of lowering of 
display grace, as for the tilt angle to the incidence side face of the 
ridgeline, it is desirable to consider as less than **25 degrees above 
all less than **30 degrees. In addition, the sign of means the dip 
direction of the ridgeline on the basis of an incidence side face. The 
resolution of a liquid crystal cell is low, and when the case where 
moire is not produced, and moire can be disregarded, this ridgeline is 
so desirable that it is parallel to an incidence side face. 
[0065] It also takes into consideration that the pixel pitch of a liquid 
crystal cell is generally 100-300 micrometers from the aforementioned 
point, and, as for an optical-path conversion slant face, it is 
desirable to form based on the projection width of face to the base 
plane, so that 3-20-micrometer 40 micrometers or less may turn into 5-15 
micrometers especially above all. Generally this projection width of 
face has the coherent length of fluorescence tubing more desirable than 
the point of preventing deterioration of the display grace by 
diffraction from the point set to about 20 micrometers. 
[0066] According to the wavelength region of a lighting system, 
transparency is shown in it and an optical-path control layer can be 
formed with an ingredient with a high refractive index more proper than 
the clear layer of the above-mentioned low refractive index. 
Incidentally the polymer thru/or hardening mold resin illustrated by the 
above-mentioned transparent protection layer etc. , glass, etc. are 
raised in a light region. The optical-path control layer which did not 
show a birefringence or was formed with the small ingredient of a 



birefringence is desirable. 

[0067] moreover, the loss quantity of light which is confined in the 
interior of a panel and cannot carry out outgoing radiation in an 
interface echo — controlling — side-face incident light thru/or its 
transmission light — an optical-path control layer and the point 
especially supplied to the optical-path conversion slant face 
efficiently — the clear layer of the above-mentioned low refractive 
index — a refractive index — 0.05 or more — above all — 0.08 or more 
— especially — 0. 1-0.4 — it is desirable that it is a high optical- 
path control layer. It is more desirable than the point of carrying out 
incidence of the incident light thru/or its transmission light from a 
lighting system to an optical-path control layer efficiently from a 
tooth-back side substrate furthermore, and attaining a bright display 
through an optical-path conversion slant face that refractive-index 
differences with a tooth-back side substrate are less than 0. 05 optical- 
path control layers especially less than 0. 10 above all less than 0. 15 
and that it is the optical-path control layer of a refractive index 
especially higher than the transparence substrate concerned. 
[0068] An optical-path control layer can be formed also by the cutting 
method, and can be formed by the proper approach. As the manufacture 
approach more desirable than points, such as mass production nature For 
example, the approach of imprinting a ****** configuration under heating 
to the metal mold which can form a predetermined configuration for 
thermoplastics, The approach of filling up the metal mold which can 
fabricate the resin made to fluidize through thermoplastics, or the heat 
and solvent which carried out heating melting in a predetermined 
configuration, The approach of filling up thru/or casting and carrying 
out polymerization of the monomer and oligomer which can carry out 
polymerization, or the liquefied resin to the mold which can form a 
predetermined configuration with heat, ultraviolet rays thru/or a 
radiation, etc. , is raised. 

[0069] Moreover, the approach of carrying out coating of the 
aforementioned liquefied resin which can carry out polymerization to a 
support film with ultraviolet rays thru/or a radiation, etc. beforehand, 
and fabricating the coating layer in the mold which can form a 
predetermined configuration, and carrying out polymerization etc. is 
raised. In that case, the optical-path control layer united with the 
film using the transparent support film can also be formed, and the 
optical-path control layer which exfoliates with a support film and 
consists only of a shaping layer based on the coating layer concerned 
after formation can also be formed. In that case, it is not necessary to 



be a bright film. Exfoliation can be attained by the approach of 
carrying out surface treatment of the support film by the remover etc. 
[0070] Therefore, an optical-path control layer can also give and form 
the predetermined gestalt in a tooth-back side substrate etc. directly, 
and can also form it as a transparence sheet which gave the 
predetermined gestalt. Although the thickness of an optical-path control 
layer can be determined suitably, especially generally it is set to 10- 
100 micrometers 5-200 micrometers above all 300 micrometers or less from 
points, such as thin-shape-izing. In addition, configurations, such as 3 
based on the cross section of a light emission gunner stage - a pentagon, 
do not mean a strict polygon, and a radius of circle of a corner, 
distortion of a field, etc. based on a manufacturing technology etc. are 
permitted. 

[0071] As for an optical-path control layer, it is more desirable than 
the point of the improvement in brightness by deployment of the 
reflective effectiveness through the optical-path conversion slant face 
Al of the light emission gunner stage A, as a result side-face incident 
light etc. to arrange in that case by carrying out drawing 1 and the 
field which formed the slant-face forming face A, i. e. , a light emission 
gunner stage, in 2 like instantiation outside (tooth-back side), 
although arranged at the tooth-back side of a liquid crystal display 
panel. 

[0072] the glue line 18 of a refractive index higher than the clear 
layer 14 of the low refractive index which described the transparence 
sheet etc. above like the example of drawing when an optical-path 
control layer is independently formed as a transparence sheet etc. like 
the above — above all — the transparence sheet etc. — as much as 
possible — etc. — it carries out, and it is and is more desirable than 
the glue line of a refractive index, the point of the above [ pasting a 
liquid crystal display panel through the glue line of the middle 
refractive index of the transparence sheet etc. and a tooth-back side 
substrate especially ], etc. 

[0073] Therefore, the refractive index of said glue line may apply to 
the above-mentioned optical-path control layer correspondingly. 
Therefore, as for the refractive index of an optical-path control layer 
and a glue line, it is desirable that it is [ 0. 05 or more ] higher than 
the clear layer of a low refractive index. A glue line can be formed 
with proper transparence adhesives, and there is especially no 
definition about the class of the adhesives. The adhesion method by the 
adhesive layer is more desirable than points, such as the simple nature 
of an adhesion processing activity. About the adhesive layer, it can 



apply correspondingly above and can also consider as the adhesive layer 
of the above-mentioned optical diffusion mold. 

[0074] Like the example of drawing, the light reflex layer 6 can also be 
arranged if needed to the tooth-back side (outside) of the optical-path 
control layer 4. The reflected light through an optical-path control 
layer carries out reflective reversal of reflective reversal being 
carried out and stopping being able to carry out ****** outgoing 
radiation in the transf lective reflection layer inside a liquid crystal 
cell in the light reflex layer again, and this light reflex layer aims 
at returning in the direction of a liquid crystal cell, and raising the 
utilization effectiveness of light, as a result brightness. Moreover, 
reflective reversal of the outdoor daylight which penetrated the 
transf lective reflection layer also in outdoor daylight mode is carried 
out, and it returns in the direction of a liquid crystal cell, and is 
effective in improvement in the utilization effectiveness of light, as a 
result brightness. It is effective also in improvement in the efficiency 
for light utilization by carrying out reflective reversal and 
furthermore, carrying out re-incidence of the leakage light from an 
optical-path control layer. 

[0075] A light reflex layer can be formed in proper things, such as a 
white sheet according to the former. Above all For example, the coating 
layer which made the metal of high reflection factors, such as aluminum, 
silver and gold, copper, and chromium, thru/or the powder of the alloy 
contain in binder resin, The metal thin film layer which comes to attach 
an aforementioned metal etc. and an aforementioned dielectric multilayer 
by the thin film formation method with proper vacuum deposition method, 
sputtering method, etc. , The light reflex layer of the high reflection 
factor which consists of a reflective sheet which supported an 
aforementioned coating layer and an aforementioned attachment layer with 
the base material which consists of a film etc. , a metallic foil, etc. , 
and the light reflex layer which has a metal thin film at least 
especially are more desirable than points, such as reflective 
effectiveness. In addition, the formation technique of this light reflex 
layer is applicable to formation of the above-mentioned transf lective 
reflection layer. 

[0076] The adhesion attachment of the light reflex layer may be carried 
out at the rear face of an optical-path control layer like the example 
of drawing 1 . The method which carries out vacuum deposition of the 
metal thin film as opposed to an optical-path control layer, the method 
which pastes up the flexible reflective sheet which vapor-deposited the 
metal thin film through a glue line can perform formation of this light 



reflex layer 6. In the case of the latter, a small thing can transmit 
transmission light efficiently by the total reflection based on the 
refractive-index difference of an interface, and the refractive index of 
a glue line has it. [ more desirable than an optical-path control 
layer ] 

[0077] Moreover, a light reflex layer can also be prepared like the 
example of drawing 2 in the condition and the condition of having 
separated from the rear face further which leave with the light emission 
gunner stage of an optical-path control layer, and are stuck to the rear 
face of an optical-path control layer. White films, such as a foaming 
plastic film, etc. are preferably used for the reflective sheet and pan 
which prepared the metal sheet of a high reflection factor, and the 
metal thin film of a high reflection factor in the light reflex layer. 
Incidentally, in the example of drawing 2 , it consisted of a metal thin 
film which light reflex layer 6b attached to transparent support base 
material 6a, and it has pasted up through glue line 6c of a low 
refractive index rather than the optical-path control layer 4 for the 
purpose of improvement in efficiency for light utilization. 
[0078] Although a light reflex layer may be a mirror plane, what shows 
an optical diffusion function is more desirable than the viewpoint of 
moire prevention. Like the above, a light reflex layer may be in the 
condition of having only put on the outside of an optical-path control 
layer, and having put on it, and may be in the condition that adhesion 
arrangement was carried out by the adhesion method, the vacuum 
evaporationo method, etc. When adhesion arrangement of the light reflex 
layer is carried out like the example of drawing 1 on the slant face of 
a light emission gunner stage, leakage light can be prevented nearly 
thoroughly by improvement in a reflection effect, and there is an 
advantage which a viewing-angle property and brightness are raised more 
and deals in them. 

[0079] The method which prepares the light reflex layer which made the 
detailed irregularity structure reflect in the film base material which 
made the front face detailed irregularity structure by the surface 
roughening method of the front face by sandblasting, mat processing, etc. 
and the method with a proper particle addition method etc. can perform 
formation of the reflecting layer of the above mentioned optical 
diffusion mold. Formation of the light reflex layer of the detailed 
irregularity structure in which the detailed irregularity structure of 
the front face was made to reflect can be performed by the approach of 
attaching a metal to front faces, such as a film base material, by 
methods with proper vacuum evaporationo method, plating method, etc. , 



such as for example, a vacuum deposition method, and an ion plating 
method, a sputtering method, etc. The formation technique of this 
optical diffusion type of reflecting layer is applicable to formation of 
the above-mentioned transf lective reflection layer. 
[0080] According to the liquid crystal display by this invention, it 
sets in lighting mode. Most incident light from an incidence side face A 
liquid crystal display panel, Being back transmitted through the echo by 
law of refraction through the tooth-back side substrate, and the 
outgoing radiation (leaking) on the front face of a panel being 
prevented especially It is efficient and optical-path conversion is 
improved light which carried out incidence to the optical-path 
conversion slant face Al of an optical-path control layer by vertical 
directivity to the check-by-looking direction, other transmission light 
is back transmitted further in total reflection, and carries out 
incidence to the optical-path conversion slant face Al in back, it is 
efficient and optical-path conversion is improved them by vertical 
directivity to the check-by-looking direction. 

[0081] Next, the light which reached the transf lective reflection layer 
and penetrated it carries out incidence to a liquid crystal cell, 
display light is formed, and the light by which optical-path conversion 
was carried out on the aforementioned optical-path conversion slant face 
can attain the display which is excellent in the homogeneity of 
brightness on the whole surface of the panel screen. On the other hand, 
in outdoor daylight mode, it can attain the display which is excellent 
in the homogeneity of brightness on the whole surface of the panel 
screen, light which the outdoor daylight which carried out incidence 
from the check-by-looking side reached the transf lective reflection 
layer, then was reflected being used as display light by the liquid 
crystal cell. 

[0082] When a light reflex layer is prepared in the outside of an 
optical-path control layer, like the above, efficiency for light 
utilization improves and brightness improves more. Therefore, the liquid 
crystal display of the lighting and the mold both for outdoor daylight 
which is excellent in display grace it is bright and legible, using the 
light from a lighting system efficiently can be formed. 
[0083] in addition, laminating unification is carried out on the whole 
or selectively, and the optical element thru/or components which form 
the liquid crystal display described above in this invention, such as an 
optical-path control layer, a liquid crystal cell and a polarizing plate, 
and a phase contrast plate, fix — having — **** — separation — it 
may be arranged at the easy condition. It is more desirable than points, 



such as lowering prevention of the contrast by control of an interface 
echo, that it is in a fixing condition. Proper transparence adhesives, 
such as a binder, can be used for the fixing adhesion processing, and it 
can also consider as the glue line which is made to contain the 
transparence particle described above to the transparence glue line, and 
shows a diffusion function. 

[0084] Moreover, ultraviolet absorption ability can also be given to it 
by the side of the aforementioned optical element thru/or components, 
especially a check by looking with the method processed with ultraviolet 
ray absorbents, such as for example, a salicylate system compound, a 
benzophenone system compound, a benzotriazol system compound, and a 
cyanoacrylate system compound, a nickel complex salt system compound. 
[0085] 

[Example] Vacuum deposition of the magnesium fluoride was carried out to 
the alkali-free-glass plate of 0. 7mm in example of reference 1 thickness, 
and a refractive index 1. 52, the low refractive-index clear layer of 
600nm in thickness and a refractive index 1. 38 was formed, and the resin 
layer of surface detailed irregularity structure was prepared on it. 
Next, the transf lective reflection layer which forms so that vacuum 
deposition of the aluminum may be carried out and opening of 250- 
micrometer angle may be uniformly distributed with 20% of numerical 
aperture by the etching method on it, and serves as an electrode was 
prepared, the spin coat of the polyvinyl alcohol solution was carried 
out on it, rubbing processing of the desiccation film was carried out, 
and the tooth-back side substrate was obtained. On the other hand, the 
IT0 transparence conductive layer was formed in the same alkali-free- 
glass plate as the above, after etching and dividing the transparent 
electrode, the rubbing processing film was prepared on it and the check- 
by-looking side substrate was obtained. 

[0086] Subsequently, the aforementioned tooth-back side substrate and 
the check-by-looking side substrate were made to counter so that the 
direction of rubbing may intersect the rubbing side perpendicularly, gap 
accommodation material was allotted, after carrying out the seal of the 
perimeter with an epoxy resin, liquid crystal (the Merck Co. make, ZLI- 
4792) was poured in, TN system liquid crystal cell was formed, the 
polarizing plate with a phase contrast plate was stuck on the both sides, 
and Nor Marie White' s liquid crystal panel was obtained. The panel size 
is 34mm in width of face of 25mm, and die length, and one side face of 
the tooth-back side substrate of the die-length direction projects 2mm 
rather than a tooth-back side substrate. Next, the cold cathode tube has 
been arranged on the projection side face of the tooth-back side 



substrate, it surrounded with the polyester film of silver vacuum 
evaporationo, the film edge was pasted up on the vertical side of a 
substrate with the pressure sensitive adhesive doudle coated tape, and 
maintenance immobilization of the cold cathode tube was carried out. 
[0087] The liquid crystal panel of Nor Marie White who the low 
refractive-index clear layer which becomes an example of reference 2 
tooth-back side substrate from magnesium fluoride is not prepared, and 
also made the cold cathode tube hold to a both-sides side according to 
the example 1 of reference was obtained. 

[0088] the example 3 of reference — the ultraviolet curing mold resin 
(the Toagosei make — ) of acrylic [ metal mold / into which the 
predetermined configuration was processed beforehand ] After carrying 
out dropping restoration of ARONIKKUSU UV-3701 by the syringe, put a 
polycarbonate (PC) film with a thickness of 60 micrometers on it, making 
it stick by the rubber roller, removing excessive resin and excessive 
air bubbles, irradiating ultraviolet rays with a metal halide lamp and 
carrying out hardening processing, It exfoliated from metal mold, and it 
judged in the predetermined dimension, PC film was exfoliated, the 
optical-path control layer (transparence sheet) of a refractive index 
1. 51 was obtained, and the acrylic adhesive layer of a refractive index 
1. 51 was attached to the field which does not have the optical-path 
control layer. 

[0089] In addition, it has continuously the prism-like crevice where the 
aforementioned transparence sheet is 28mm in width of face of 22mm, and 
die length, and a ridgeline inclines at the include angle of 21 rear 
spring supporters crosswise in the pitch of 190 micrometers. At 42 
degrees, the tilt angle of the optical-path conversion slant face is 70 
degrees ( drawing 3 b), and a vertical angle with a steep incline A2 
consists [ the projection width of face to the base plane of an optical- 
path conversion slant face ] of a thing [ as opposed to an optical-path 
conversion slant face and the base plane of a steep incline in the area 
of a flat part (A3) ] of 10 times or more of projection sum total area 
by 7-12 micrometers. 

[0090] According to the example 3 of reference, the transparence sheet 
with an adhesive layer was obtained using metal mold different example 
of reference 4. This transparence sheet has the light emission gunner 
stage ( drawing 3 b) with a die length of 80 micrometers where a tilt 
angle consists of an optical-path conversion slant face Al whose 
projection width of face to a base plane is 10 micrometers, and a steep 
incline A2 whose tilt angle is about 75 degrees at about 42 degrees in 
the condition with that die-length direction parallel to an incidence 



side face. And ****** arranges the light emission gunner stage to high 
density more nearly gradually than the incidence side face of the die- 
length direction ( drawing 5 , drawing 7 ), and the area of a flat part 
(A3) is 10 or more times of projection sum total area to an optical-path 
conversion slant face and the base plane of a steep incline. 
[0091] The metal mold which carried out surface roughening processing of 
the front face was used with example of reference 5 sandblasting, and 
also the transparence sheet with an adhesive layer was obtained 
according to the example 3 of reference. 

[0092] According to the example 3 of reference, the transparence sheet 
with an adhesive layer was obtained using metal mold different example 
of reference 6. This transparence sheet has a prism-like crevice 
continuously in the pitch of 190 micrometers ( drawing 3 b), projection 
width of face [ as opposed to / in a vertical angle with a steep incline 
A2 / tilt angle / of that optical-path conversion slant face Al / the 
base plane of 70 degrees and an optical-path conversion slant face at 30 
degrees ] is 7-12 micrometers, and the area of a flat part (A3) consists 
of a thing of 10 times or more of projection sum total area to an 
optical-path conversion slant face and the base plane of a steep incline. 
[0093] The transparence sheet which carried out vacuum deposition of the 
aluminum to the light emission gunner stage forming face of the optical- 
path control layer formed according to the example 3 of example of 
reference 7 reference, and prepared the light reflex layer was obtained. 
[0094] the example 8 of reference — vacuum deposition of the aluminum 
was carried out to the front face of a transparent plastic film, and the 
light reflex sheet was obtained. 

[0095] the example 9 of reference — vacuum deposition of the aluminum 
was carried out to the front face of a transparent plastic film, the 
adhesive layer of a refractive index 1. 41 was formed on it, and the 
light reflex sheet was obtained. 

[0096] The transparence sheet of the example 3 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example 1 reference through the adhesive layer, only the 
circumference pasted up the light reflex sheet of the example 8 of 
reference on the tooth-back side through the adhesive layer, and the 
liquid crystal display was obtained. 

[0097] The transparence sheet of the example 3 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example 2 reference through the adhesive layer, the light reflex 
sheet of the example 9 of reference was pasted up on the tooth-back side 
through the adhesive layer, and the liquid crystal display was obtained. 



[0098] The transparence sheet of the example 4 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example 3 reference through the adhesive layer, only the 
circumference pasted up the light reflex sheet of the example 8 of 
reference on the tooth-back side through the adhesive layer, and the 
liquid crystal display was obtained. 

[0099] The transparence sheet of the example 7 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example 4 reference through the adhesive layer, and the liquid 
crystal display was obtained. 

[0100] The transparence sheet of the example 3 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 2 
of example of comparison 1 reference through the adhesive layer, only 
the circumference pasted up the light reflex sheet of the example 8 of 
reference on the tooth-back side through the adhesive layer, and the 
liquid crystal display was obtained. 

[0101] The transparence sheet of the example 3 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 2 
of example of comparison 2 reference through the adhesive layer, the 
light reflex sheet of the example 9 of reference was pasted up on the 
tooth-back side through the adhesive layer, and the liquid crystal 
display was obtained. 

[0102] The transparence sheet of the example 5 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example of comparison 3 reference through the adhesive layer, only 
the circumference pasted up the light reflex sheet of the example 8 of 
reference on the tooth-back side through the adhesive layer, and the 
liquid crystal display was obtained. 

[0103] The transparence sheet of the example 6 of reference was pasted 
up on the tooth-back side of the liquid crystal panel of the example 1 
of example of comparison 4 reference through the adhesive layer, only 
the circumference pasted up the light reflex sheet of the example 8 of 
reference on the tooth-back side through the adhesive layer, and the 
liquid crystal display was obtained. 

[0104] About the liquid crystal display obtained in the assessment trial 
example and the example of a comparison, the cold cathode tube was made 
to turn on in the condition of not impressing an electrical potential 
difference to a liquid crystal cell in a dark room, and the transverse- 
plane brightness in a mid gear was investigated with the luminance meter 
(the T0PC0N CORP. make, BM7). Moreover, the display grace at the time of 
observing the display by lighting mode at an incidence side-face edge, a 



center section, and an opposite edge was evaluated. Assessment made x 
and the case where it was dark and uneven, when a little inferior to 0, 
brightness, or its homogeneity in the case where it is bright, excel in 
the homogeneity, and light is carrying out outgoing radiation good. 
[0105] The aforementioned result was shown in degree table. 
Transverse-plane brightness Table ** Elegance Grade (cd/m2) Incidence 
side-face edge Center section Opposite edge An example 1 58 0 0 0 An 
example 2 42 0 0 0 An example 3 51 0 0 0 An example 4 44 0 0 ** The 
example 1 of a comparison 29 0 ** Example 2 of a comparison 25 0 ** x 
Example 3 of a comparison 21 **** x Example of comparison 419 ** ** x 
[0106] Although the bright and uniform display is attained in lighting 
mode from the table in the example, in the example of a comparison, it 
is dramatically dark or it turns out that it is an uneven display. 
Moreover, in the examples 1 and 2 which have a low refractive-index 
clear layer, although brightness and its homogeneity were high, in the 
examples 1 and 2 of a comparison which do not have a low refractive- 
index clear layer, ****** became dark more rapidly, and it turned out 
that the heterogeneity of the brightness considered to be the effect of 
a transf lective reflection layer is large, and did not see dramatically 
from an incidence side face, but was a **** display. 

[0107] Moreover, neither in the example 3 of a comparison which made the 
optical-path control layer the split face, nor the example 4 of a 
comparison with the small slant-face include angle of an optical-path 
control layer, optical outgoing radiation was made effectively, but it 
was dark. In any [ of an example and the example of a comparison ] case, 
the good way of being visible is adopted in outdoor daylight mode, and 
the effect of a low refractive-index clear layer was not accepted at all. 
As mentioned above, it turns out that the liquid crystal display of the 
thin and lightweight the lighting and the mold both for outdoor daylight 
which can emit light only by forming light equipment in a liquid crystal 
panel end face is realized, without using a light guide plate by this 
invention. 
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3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The explanation sectional view of an example 
[Drawing 2] The explanation sectional view of other examples 
[Drawing 3] The side-face explanatory view of the light emission gunner 
stage in an optical-path control layer 

[Drawing 4] The strabism explanatory view of the example of further 

others 

[Drawing 5] The strabism explanatory view of the example of further 
others 

[Drawing 6] The side-face explanatory view of the example of an optical- 
path control layer 

[Drawing 7] The side-face explanatory view of other examples of an 

optical-path control layer 

[Description of Notations] 

1: Liquid crystal display panel 

10 20: Transparence substrate 

11 lib: Transf lective reflection layer 
21: Transparent electrode 

12 22: Orientation film 

14: The clear layer of a low refractive index 

15 25: Polarizing plate 

16 26: Phase contrast plate 
23: Light filter 

30: Liquid crystal 

4: Optical-path control layer 

A: Light emission gunner stage 

Al: Optical-path conversion slant face 

5 52: Lighting system 

6: Light reflex layer 
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LT^ftM 9 H B -lr^^^< k ^AflLT, ^Jf&MffPJl4 
^*j@|*« 3 1 i±, jlHJS^ 10,2 0c^P a lt?iS B H B 3 0 

Sr^A-tft i^-^fit* ft . 
[0012] %%MzmMLlzffi.£k*>l'COMfafflb LX 

i±. m^commmmizm^ ^tni^;^ s t nw. 

[0013] Wa«^WfllfO-fe^K^t{±fi§BB3t^lft 

s at* , ftjBtf ^&mzmm i x s- ©aw ft ^ 
\>\ &fzMm.^m^&mm±McD&£^ii$ i ?xmz 
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[ooi4] mmwmmzmf&mmtfmcowimii.. 
t ^ t /£ *n < im$m l x m^mm^fo iz a 1 1 § m & $ 

[00 15] 4fc|?fSeLfcfiJB«f*^)3aHHJfl±s flWB<0 

[0016] ffiJSijf^iSBJM (±, iifH«s«* 

0. 0 5Jil±. mzO. 1 — 0. 4T"ft&.r2:a i ff*L 

*§^\ ^<7)Rmx-<7Myt<7)£imm±o . ixvxfx-fo*) 
clefts. 

[0017] ffiJg^^3fi0JJlOlBBfigii3aS^^ 
?SAfo&iL3r if tfOjft i 0 HM^>£d< 1 0 fc 

i o i: ^mmmm 1 1 <oiat* 9 -y a iv* *k 

£Krit*-*j£J: 0^-0^5-7 AJV9X. OiaHKl Offll 

1 4 (AlfWMME 1 0 KHSaHt £>ft& . *-tftfg 
£\ S^=;B(t&®EJfOtfM2¥*t : 5riii:\ 

maZO jSl J: 0 IMwS^r . EI 1 oMo#D < # 5 — 7 -f ^ 



^23ii asms 2 0 oMfctare-fri ; t *»»4 
[0018] immmemmmcomzit^ m~r&& tt 



5 S**— «fcW4a*3 8 0 — 78 Onmcomftffizn-t 

h , mzmmmm^M 3 s 0 nmo^^^tr s ^mm 

l/4ifcS ( 9 5nm) JJLh, M*1/2W.M ( 1 9 
Onm) KLt. Wt;i}Sfi ( 38 0nm) iil±c7)ff $t'*l> 
i t L < . § 6 tCli 6 0 0 nMELbZ>J5 § T' ft S i 

[0019] irffifiH>ffiSffi<o-b;l^K 10. 2 ocom 



&<7)J^yX%:t'CD&.£ } 0 1 0/xm— 5 mm. SEtf 5 0/im 
— 2 mm. mzl OOjunr- 1 mm<7)J¥$ i; . ^t:± 

Al!fSj*o ift± £ S « t«»fIil«JI3w*a < ff $ sWSMW 
[0020] i^WHffliJt?Ilg«0319J*«J±. TB^t 



•t&mcowmtz&^x, %m®imM2 oamm-rttm 
ft & i fc , -e commmmizmwrnw a- aes l 

AftS&^O^J: Off* U\ 
[002 1 ] #jti&RItS(i. {HE*— m<wW?5 

£-tf&;h£aW£ U -fit: J: OHBW ■ ^itWffllo 
[0022] ¥jffilRlt*fc*Jtt43e<OiS*4sfcRit* 

3fre- h B^coBfls § >-x^r if t =t o mmzmfct 

h^k ifiX % h . 5 - 9 5 

Sfi^l 5-8 5%. ^fc2 5-7 5%tS#t4. *> 
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-t&ztizx K>^mmmtKm^m^^t &zt 

%, SE+l 5 — 8 5%, mt,Z2 5-^7 5%C0±%£<vm 

[0024] ^mmstMimiz , wi&ft \\mmm&\±.<?> a 

mt&zt&x'%& ! , 

[00 2 5] — ^^^ti^flM^^^^^iS 

IW* - k 4 . *0>B, ±IB LfcffiB»WB*3Wi 
[0026] i^Lfc«#w*3$tfD#£fc:l±. ¥3S$K 

[0027] MIB^ISm. ¥31i«fJI^lM[»c i 

mix*imm*im.i l zw&^-& z t £ wercs 4 . a 
mL-cftttm <%&zt. %m.mizj£^mftx*<7)m^ 

hZt tfX'% & . IIHP^O^^RIhf |sJ«T- 

[0028] ^3Sii^i««. MRmmmvmsfci&fc 

15. H2^*coffl£^LT^5. #tH2f(±. ±12 

v^fcawau^fc-fcO, ^SiiRftfJii l b(7)±(; 



w<.y y^zsmt ttzmm^m %& a n<@Mm 1 1 c s- 

5$T?BJST 4 C k § & . £ ^?« B B B |S^S{4 , f£S 

[0029] mmcommmm.. mf&mzmtxftm 
mnwmffi. izm.w% mmwm 4 , fetfiTo ^c?)# 
t tz mM&mi ctMt s <r t &x- # § . jSb! 

-fe;P-co?FMfcl^L'ri4^fcJEt , ^S^iEl^lS-iirS?^ 

ibcr,?} 5 - 7 >f )V9 1£ }£<Tii£B&WSai<n 1 «X{4 2 Jg 
J3Lh * IW t h Z. t S 4 . HMOSn < , KI4JR 1 
2,22 i4M^. fllffi lis lib, 21 0±tffM§ 

fcH0lJT{4?Ilgfl*K 2 0t*7-7^ 2 3 j6*K(t 

[0030] ^hh^^^^vK4, H l , H2 cofflcotin< 

m^Mzm^M 15,2 5*?&mm%. 1 6 , 2 6 , ?t 

t TfttW L t, C0X"fo -5 T i V ^. «7t«{4!i:l|{i7tSr 

illl^fiS^ 1 «X(4 2 JBJ^Lh^ffiStt-S i k 

[003 1 ] BtiietOffiTt^k L*Ci4, jSS^rtcoSrfflU 

Sit ^T' § 1fM£(^u„ ?«*SrllKflBK<0Aitfc 
J:l>lM3yh7X hJt«H^S:#5^kJ: D«4, 
WlxJfjKU t'^7;l-3-;H7 -f/L-AW*^- 
;Wbtf'J f -;i-r;Pa— ^;l-A, xfi/y • 

frMximwizmm&mmzmifz t> o& k<tm< \mt 

[0032] iwfe®BJ«f»f t0JFM«4, ^HJtt^tiM 
KSME, »^tt^7K*MStt^kl=«^S 
L<fflv^tL, *cr)f!lk tT(4T-fef— h^ffiflM^U 

b Tfkfflm. sff UTS H^Wflt^^ U >f 5 KJR« 

at, -Kv^vyi ymmm^r 9 u /i^tttei , ^ u x- 

■r A^MHI»*WC U *ftft t -;l- , X f - y mm*? J iVif- 

iv^ymnmcotM^Kv-?-. &§M4T? u/wr^^ 
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[0033] mwommit. ? < /vj* t Ltzi>cocomm 
[0034] ffli^fiBiaR, »fcaB««fiBiaEi±, a- 

[0035] i^y v^urwm^sstE&jbioaa. M 

^JsfiMii, El 

•b;K0frfilfc<0»Ktt4 £ t i>X'% l> . 4fcfl?rieu>fi 
[0036]-^ fiffiH^t LT iflliJfWiBOjSDI 

§ *i«!I^)JH#f** Will k/S t <?)&■ k'T'ft 

[0037] 16.26 imm. mm 

com< Mmmxi±/&vmmMcomym is. 25tm 



[00 38] i^^ttBtouTtmrlBcoyy^vr 

cr>mm^nfahmtLxB$L-thzki>x^. ztuzz. 

[0039] M4 , T^ U^lt&UL;*^? 'J/bBSOTVP 



-£rT h £ k <7) ft 5 mff eoigBM^ k LTti. x. 
WWfiO. 5-2 0//m«y | J^7;l/5t, f ^-7 

A^HMbryf-^: v**^*:***^;: 1 1 fts*i« 
. mmxii&mmcotf u 6 ^ s Prisma 

^ if COSMIC t O l aXI4 2 SfflV ^ i h ^'T'S 
[0040] ffl^A'^wlItffilf SRgBJ^B 

•&?wwm&&cofflffiiztt LxmM't^Mxh h . 

[004 1 ] RrHJ^H k LTt±SOP5r*>W*Mv^4ik 
Wilf (to. ift) PtWS^OlS^iB. 

fr^cnjsmmimmytw&ft \^mmtmz^mth «t 

[0042] HI. 20MO#D<BSBj£gM5. 52(4, 

»EA«^/ , «^.;Wr*J(t4 1 Xti2J£Ui<0«H(=Eatr4 
£ i: 5 . HSBfl^K^ 2 JJLkwWHteaW-5* 

ft-^T t> i < . ^efffl 3 mmm±^m.^x 

[0043] BgBj^gJi, ^C0*^T^ £ SHS"^- h'-c- 
O^fS^^k-TS t OT'ft S . MHH ■ i^WfflM-m 
JWet i*i1*E- K tTfflSS-*-* i: & fcJ££*]"f5£B 

-?-i0^T ■ f^TSr-W 9#i. o S t Ok 
4 . *<?M ] om±3T& fc(±ffi»Sr*5e Sr tfi 5 ; k ^"C 

S<4, ^•&SrW l 9#x.3 5Mfi^^Otc7)T"ft'5T 

tok^ikii-C^S, 

[0044] SI^JO^D < 5.52 fclSf kT(4. 

^n*^H^5^*/^5 i^rkoiis:^«aj#s^ 
iEaLfcffl-^rflcfc^Sikt-Ct!*. ^M*;krkL 

. mzifwmmffi.e>±.TmcDiQmzfm~t h 
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[0045] ymt&mmit. m 1 tc^waTssus*n< 
mm-tz <r k * a «k t . iSa^^*^ 1 owhms 

[004 6] roiEogWi 93BJ&lM»Ji4te, Ell , 2 
c^iJcd#D < RSBJ^a 5 . 5 2 *> 4> tf> Aft 36 Bf 

^3£k L-C3f0fflLfc<<*«. 
[0047] ftlfflMW*, tt£LfcBrJetf>3e»3E8M5t 

ttKiA i 53emftf#gtA^a»&^rt-43e» 
MAW, #truxA^Qta^A>i^^f^m*WA i 

[ 0 0 4 8 ] BtfI2 Lfc3flf&£3!lgra3:v ^LT'J XA«fl 
m*^43eaj##efcOW*Bl3 ( a ) - ( e ) iz^t 
fc. *<n ( a ) ~ ( c ) ^tt*tfi»#»Aj&«f!BiHHJ| 
0Ot>tO^3r 0 , ( d ) , ( e ) -CJifltBrfflEft^ 
*><9j&»£$:4. (a) tri±Z^Zl=ftJgfcJ:4 2ffi 
««tiiIA 1 £^fU ( b ) "CttftBSffltttllfA 

i tmm^mizm-t&WMftmmA 1 ± o 

[0049] ( c ) T«3KI&Sa*^H A 1 k 
*t$" 4 ffiftft #/J» § l>(fil A 2 k Sr Jp-fi k -f h % ffitt 
^SA^M®3l^«^TMSiJfPJimiiJ^^Ht®)^§ 
ftst 9. (d) T-(40SI (358) frt&hyt 

ttt#f#©A£. ( e ) T14MSP (it) *»££S3ftH»# 

[0050] ^-5TiuieLfcMo «t 3 t^mst^su:. 
, ^o^ffiff^ffi(±Ai«JMof*^fiatj£tT 



[0 0 5 1 ] JJBUfcjEE^ft'v.^ffilftlffiSSs^Wtttj* 
jftTijfrSrirJ: 0#* Uv^tHHWWW±, E»#a<* 
JpTHfc^T^ffiSWI^S 5~4 8Bi(W/ffigmRffiA 

i £ Ait«ffit;*tw t r t eve* . r ?« B H B 

a^^o 2fijHJii±t;H3HHgaeiea lt 2 j^Lto 
Attorn * w-r s *^ u± , ^cowtt {smi/zmrs Lxyt 

[0052] ^>^tH2OM«0*n<?ga^^^;i' 1 
«Wl*Iti 2 IMH^hsbJSIB 5.52 * saK-&«^fc: 

{4. H3 (a) <^t*wmmrm&=Mj&!p 

M^&a i,zi.&2 B^MfilffiA 1^.03 

( d ) , ( e ) (Dm$MBmi&&tpt>&&ftim^8tA 
izx h im<r>^m^mmmA 1 **<r$gm&*mmz 

[0053] &fzm&m^^^mmxmm-t& 2m 
m&fimmcomxmizr^oimTyimmmmA 1 
x/mnotts 3 MmmtizmwMWzwM? & mstz 

[0054] miLtzfts&mmiffiA 1 ssBfl^a^ 

OHA 1 tAS^43tSrRftftT3tS&^LMH%^^° 

MBA 1 »S2p^PHt*j-r4f;IfW§r 3 5-4 8gt 

4 i i: lei 0 El 1 t^lftAep « tMSUctK . Wffl 

[0 0 5 5] 3fc»3S3it$HO<i£f£ij&«3 5S*}WC(4S 

k MH Aftf 3fe^c v ^ L * ofral^ ^Slf 
^hixT3m^#IB J: "3 W»fiat3&** < =5r 9 ffllBSAItJt 

[0056] lEm^m^imzmtih^m^m^Mh.^ 
commmco^x <ommmmmA 1 t\~>mm 

£hmmzm-3<£KM0zft%£lt%mLX 3 8-45 
JS. t£4'4 0—44^^4, *)^(:*7Xt»-t 
tt3r£KSfc£m4ft4 2 ST* WoTfO^, IW 

[0057] fmsmmmA 1 t^flrr*3eajit^aA 

(4. ±IEo i o t3KBWaMI<^«Mflit lWtH4 , 5 
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XflWBfcit*- £ flffflft # 1 0 SOT . IE* 5 ^ 
mz 3 &fcjlT«o«#M A 2 3:1 > L 3f«^^Bg 0 Sco 

3(b) tM^cO^HA 2 **tri!6aj»#aA*C«. 

6 OJSOTi: LT 3 F±HHA3c7)lB^J!S<T-#^«jti:-r 

[00 58] fttfift^KAJi, 04 , 5 fcflfifco*n< * 

tvmmmwgm. 5 fties LtaasfA"^ 1 <^xm 

*n< mmmz^mmizBmztix^x hxw ^mmt,z 
&x 9 ^cDmxtemmfr^&wa^Mmmiz?^?^ 

5 0 O/zmlXF, 1 0—4 8 0//m, f#C5 0-4 5 

[0059] ftitim^&A<omBimm&*tii-ftLtz 
xmammA 1 ^ssbj^- F-c^ws^gHt %s 
TMst=^r§ . %cr>ft^mmzxm@m%Azm 

Vtth i i: * i- r'§ 1-»T MHA 1 , 2 OffiMftf^ 

[0060] S3tia6t;^<7)Sn<— str •yf-tfaeaaf 

^SAttSlHt&SL, El 7 1 W jjfcosn < Af «J 
B/0^S»-SiIJ:*^te7f?ri< LT^ftlt¥&A 

[006 1] iraxT^tHM^SA^a^SXti^a 

^lTW»<0:frl^S^H»3rt><0i: IA*A 
LTA' * tj { f 5 mte^—\Y> ft 11 & £ fc t> f 

[0062] 3fcS&^BI£fH(i. ±IBO i a fcHHTJtt* 



ff&^^ffiA lOt y f>(i, 2mmJilT. 86* 2 0 jum— 
lmm s #t 5 O/xm— 0 . 5 mmt-TS CI b AWi lA">„ 

[0063]-*, iSitc^E£^#l#TO, *ffcAlflBIE 
#|fG(£jS9l L^g&^StiWft^ LfcHS^jWaft*^ 
Oli3lt^LT ; er^ftit^^* 1 S).g.. tTK9 

layoff a l u t° - y ftirt r t s «-^<?d»^ 

[0064] MIEO^-^, IBiftcWL-CJeBasfftWHjSf* 

Lwm-f % ^mizfm Lx^rui m±r & ttt>m t 
b fffismmn t tzm* ft ^ t x 3tmm<n 

±30 J£Jili*K ± 2 5 flEUlrt t "f* i b f/Mt L 
v \ £fc , ± c7)#-f-i± Altfilffi ft »P fc Lfe ^OPJf 

i±A*fMBfcW5riii:W* Liv 
[006 5] fflrtB^i 0?ta-fe^B»b- vfiHR 

tc ioo~3oo jui-c* <r t Lxy&^mm 

iilT. SE*3 — 2 0^m. ^5—1 5//mi: : Sri.J;dt 
ffM^-4 £ i; i«ff4 t v \ , HRfcMJt 

x >o mmzx&m^$utiL<7)mTZffi}kt&& x o t>#a 

[0066] 3t»#iffll«<i, RaWJ|JI^)ifc^«fcjBt-t- 

mw^msy^M^zxm^LLoh. tt^znswt®. 

[0067] ttzRm&MTJ^Vftmzffltj&ib^lx 

<im-t&&x K>±mi&mifxmcommmx <o i>mmm& 

0. 0 51il±. 0 8JJJLh. ftlZO. 1-0. 4 

*» ^ « aw** v ^ l -e ft h mm\ 

mm xm § -rr 3ts&^^H ft^- uh* v ^ 
^ ft 3*^Jc-r 4 js i o . imm t mmm& o . 1 

Mii-c-fcs £ b . mz^mmmMX <o t>m,vmm<7> 
ymmmmxfo h z. b tfis-t 



(9) 12003--66443 ( P 2 0 0 3 - - 60fllfi 



[0068] ymmmmit. ®s 

=5r^TffM-t-& Z fc & . *8tt*Z>jSU: 0 #4 

jm-t h urn , «w*smm: v > LSciMg^T*-^® a l 

[0069] 4fc5S^ 4 >vMz^#ymm%^Lim 

i fc «> -c* * l , &i&mz$M7 < t mm l 
[0070] fcr>xi&fflVMi*. HfiBiMttttssteiBas 

<^»BJB*ft-¥L/£iaRB^- h^fc LXTtm-f& ittt 
fci^Mft&fc'O^J: 0 3 0 o ju«iaT, 5 — 2 0 0 

Aim, ftfcl 0~1 0 Ojuit^l,, ^^Ett^S^ 

W&t& fc cot'ti^c < JBfiHtfINf < ft glJOA^ 

mcom.^ t*m$^tL& fc cox-fo h , 

[007 1] SfcKHMffiUBte, IHgiA-^^fMC 
ffl i -S WS$\}l<F)M?£ fc' =fc 9*f4U^ 

[0072] ymmmm^mmcom<mm^~ hmti 

& i fc tfitm<n£&£ fc* J: 9 » 4 L ^ . 
[0073] ^^THUlB«»JiOJS*f^«. JJBUWfc 

BijHj«sfcnt t a * . «t o r «i« fc f#*s^ asf 
4M4, {mmmcommm ± o fc o . 05 ellwv fc # 

^off *»^fflMfc:o^T^fc:l»i=$r v * . »*MHfE 
i«fi* fc*<0^ i 0 {4fe#Sfc J: 4 sar*5C**Jf 4 



[0074] mm<?M< , 3fcB»J«Jl4 WWIEW ( *h 

fli) fcfi^stje tT3tR»* 6 srSBi-s <r fc fc-c# 

"C* =Sr < 2r 4 <T fc * . Sfltt^MKEIMreKlf § -£ 
f^iSitSifc^gWfc-ri.. 4^h^-Kfc*3^T 

x mam § it h ZLbizx $>%fflm%>&0>&i±.iiz t> ware 

[007 5] 3eR»*J±, ^*fcJpt^afe^-h^fc' 
^®S^tOfcTffM-r4^fc^T-$4« Ictf, 15!l^if 

R*«<o3ra*g , « td«Sr < fc «> a 4 3t 

R»JI*«KS«W^)jSJ: Off* L^. *4iJ(lrA*53eR 

i fc 3&«T'# 4 . 

[0076] 3KR»Jtii, El 1 ««<?3*P<3K»W1IIJi<?5 

[0077] 4>t3eRltW4, H2««W*n<3eiWW«l 
«<03t ffi ftf#S fc IJUfit MM OSM fc: h 

«> t$ 4 . -eco^tKitsfc^iia^irt^o^a s^- h ^« 

SIW^ASflM* ^- h . $ 6 fclfci^r 
5Xf7?7 ^^A^fc'coafe^ ^;PA^:fc'*W4 L< 
fflv ■> £>ix& . -h^^zm 2 oMTIi^MIt/i 6 b j&>T®hj 
6 a fc2#|§ LfcAIWM*»6=Sr 0 . ^*uWJI6 

[0078] ytmimn. mmx'fo-?xi> tr 
w&<m< XKmmit. ymmwmcotmizmzmtew. 

v ^fzimiz h ~> X fc X v * L . S»*^^H3Bf**5: fc T 
S#ffia S *Lfc««fc: S5 T fc A v \ Hi com^iu < 3t 

if \in±xmtiyt * (ua^cR&jhT # ffift^tt* 

«JKSr i 0r6]±Si±d S*!ljS 5 Srfc*fc*5. 
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[0079] muLtzmMm^mm<^mm^ mt 
li-yy F^xmyb mmmiz x ft mm^mmiUf 

ft, ^cO^HO»ffl[U]ia«jt&RBSS^f»[!fl£!j«ji 

— f 4 X^-y ? U yjtl&Z&rmNtf&fr* 

•y =*f ^sSSr if OjgH^r^T^MS' 7 4 /t^KM^Ii 
ffit#^-T S if t J: 0 ff a i t tf-C & 4 . 8n6»ft 

<?MBift tatffl^« i t ft . 
[0080] *mifc£&m&$k7fmmiz£tiK^ mm 

#t:^^#HfJMSr^tS^aMiJ^ i ftR 
St^LTfJC^S^iV^^flffli: OcOEfsat (it 
fL) **|?&.ih3*ioo s 3tK«lfflMB<03tfi^l^BBA 1 1 

[0081] <XtmfiB^^^#ffflT3^&^§ft^ 

but BH4 s <5o%— mzm.tih^mm^t?> z t tfx- 

^7ti:StLT. ;^)Um^m(?)£Mt,zt>^Xty&ZcD 
%— ttfcftft.4#EiS£3Sffc*-5 i i: ft . 
[0082] 3iaSM#*<^ii!fcr3eRi*Ji*»»tfc*^ 

±-r * . « t mmmfr ^^nm^< mm txm 

ihm^mmz mfcth z t &-c& ft . 
[oo83] %&^mmzm^x±mLfm&m7ikmw 

-f t§ tcx mmz itx v %> <t v ^> l , #«t 38*5r#jm t=s 

h coffiTHfih^: if CD * i 0 (ilS#«ffit hhZt W&& 

BBsmf * ^ss^ffi* sp-rsaMR: if t -r ft 

zti>X*%$>. 

[0084] &izffi&offimtt^L«&. mzm% 



[0085] 
[HffiM] 

7 -/-ftV^'^^^A^m^S^LTff^ 6 0 Onm. JSJ/f 

* 2 o%offlp^-e%^^**f-5 «t a izftmLxmm 

^ -;l« Sr^b°yrJ-hLT^ OMimM. Sr 7 1> 
HLT#BffiMi£#/io — KFlEi: l=l«OiEr;^ 

^ >y ^y^' LT4MWLfc«, ^cr>±izy^y^mmmi 

[0086] ^V^tulB^MI««i:mSffla«Sr^ 
CO 5 f > 2r 5 1" y ^iftft&teSrf ft «t 5 fcS* I*! § 

-y TWBftf *K L , ffl^x^ M8Urc^-;k 
L/iO*>MII (*>V71tm.. ZL I - 4 7 9 2 ) £?±A 

2r L T y - V U — * V >f h f?)l B V t 2r f# 
fc, %<?))^)V*r4 Xii. fM2 5mm. ^§3 4mmT\ ^ 
O4t§^-ltj<7)Wfflf«^C0-fIl|ffl^Wffii«« «t 0 2 
mm^tU Lfc COX'h ft o v^t^OWHWSM^^aif JJffl 

[0087] ##M2 

WMWKS 1 7 -y ^ -7 ^ * y -7 A j&> <5» ft ffiS Df 

jf*»Jt=srv^ijw±##« i <>zw txmmmizvamwg 
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